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and so to protect the insulation of the coil from the heat of the furnace. This arrangement allows of the use of higher voltage current in the primary than would be possible in the old position.
The compensator coils, B and C, are two equal coils connected together in such a way, that if the magnetic flux in D and E were equal, no current would flow in B or C. If, however, leakage occurs, and there is a greater flux in D than in E, a current will flow in the coils in such a way as to oppose and partly prevent the leakage. An external source of electromotive-force may also be used to maintain a current in the coil, C, which then becomes an auxiliary of the main primary coil, A.
The electrical deficiencies of the transformer or induction furnace may be made clearer as follows: In an ordinary transformer the electric current flowing in the primary coil sets up a magnetic force in the core, and this force passes through both the primary and the secondary circuits. The alternating current in the primary is constantly changing in amount, 'and corresponding changes take place in the magnetic force in the core. The changes in the magnetic force produce an electric current around the secondary circuit. In the ordinary transformer the primary and secondary windings are close together and the magnetic force set up by the primary must pass through the secondary also, but in the induction furnace the secondary winding is a ring of molten steel and cannot be placed close to the primary winding without destroying it. The magnetic force produced by the primary has therefore a chance of escaping its work by doubling back between the primary and the secondary coils. The arrangement shown in the figure, of one coil on each limb of the core, makes it more difficult for the magnetic force to escape without doing its work and driving an electric current around the ring of molten steel. Another deficiency of the induction furnace arises from the low electrical resistance of the secondary circuit. In an ordinary transformer the secondary winding is connected to some external resistance or other load, but in the furnace the secondary winding is short-circuited, and having a very lowresist-ance, its self-inductance will be high as compared with its ohmic resistance; and the current produced in the steel will consequently be far less than it would be if the secondary circuit were non-inductive, or the heat produced will be less than it would be if the ohmic resistance of the secondary formed a larger proportion of the whole resistance of that circuit. The gridiron portion of the steel channel has a smaller inductance in proportion to its length than the circular 1905. See Trans. Am. Electrochem. Soc., vol. xv, p. 92.rochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
